

WHAT IS CLAIMED IS: , 

1 . A charge pump circuiyeomprising: 
a first transistor; / 
a first capacitor coupled to me first transistor; 

a second transistor coupled to the first transistor; and 
a second capacitor coupled to the second transistor, wherein the second 
transistor has a lower threshold voltage than the first transistor at a common source voltage 

2. The charge pump circuit of claim 1 further comprising: 
a third transistor coupled to the second transistor; and 

a third capacitor coupled to the third transistor, wherein the third transistor has 
a lower threshold voltage than tMe first transistor at a common source voltage. 

3. The charge pump circuit of claim 2 further comprising: 
a fourth trans/stor coupled to the third transistor; and 

a fourth capacitor coupled to the fourth transistor, wherein the fourth transistor 
has a lower threshold voltage than the first transistor at a common source voltage. 

4. The charge pump circuit of claim 3 further comprising: 
a fifth fransistor coupled to the fourth transistor; and 

a fiftlj capacitor coupled to the fifth transistor, wherein the fifth transistor has a 
lower threshold voltage than the first transistor at a common source voltage. 

5. / The charge pump circuit of claim 3 further comprising four diode- 
connected transistors, wherein each diode-connection transistor is coupled to a gate of one of 
the first, second, third, and fourth transistors. 

/ 6. The charge pump circuit of claim 4 further comprising: 
/ a sixth transistor coupled to the fifth transistor; 
/ a sixth capacitor coupled to the sixth transistor; 

/ a seventh transistor coupled to the sixth transistor; 

/ a seventh capacitor coupled to the seventh transistor; 

/ an eighth transistor coupled to the seventh transistor; and 

/ an eighth capacitor coupled to the eighth transistor, wherein the sixth, seventh, 

And eighth transistors each have a lower threshold voltages than the first transistor at a 
common source voltage. 
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1 7. The charge pump circuit of claim 6 further comprising: 

2 a ninth transistor coupled to the eighth transistor; 

3 a ninth capacitor coupled to the ninth transistor/ 

4 a tenth transistor coupled to the ninth transistor; 

5 a tenth capacitor coupled to the tenth transistor; 

6 an eleventh transistor coupled to the tenth transistor; and 

7 an eleventh capacitor coupled to the eleventh/ transistor, wherein the ninth, 

8 tenth, and eleventh transistors each have a lower threshold toltages than the first transistor at 

9 a common source voltage. / 

iX 8. The charge pump circuit of claim 7 further comprising: 

Q ^ a twelfth transistor coupled to the eleventh transistor; 

lS C/ / a twelfth capacitor coupled to the twelftn transistor; 

pf a thirteenth transistor coupled to the twelfth transistor; 

O a thirteenth capacitor coupled to the thirteenth transistor, wherein the twelfth 

s 6 and thirteenth transistors each have a lower threshold voltages than the first transistor at a 

[f common source voltage. / 

M / 

A 9. The charge pump circuit/ of claim 8 further comprising: 

O * ' ^ 7 

3 a fourteenth transistor couplecyto the thirteenth transistor; 

3 a fourteenth capacitor coupled to the fourteenth transistor; 

4 a fifteenth transistor coupled to the fourteenth transistor; and 

5 an fifteenth capacitor coupled to the fifteenth transistor, wherein the fourteenth 

6 and fifteenth transistors each have a lower threshold voltages than the first transistor at a 

7 common source voltage. / 

1 10. The chargerpump circuit of claim 3 wherein the first and third 

2 capacitors are coupled to receive a first clock signal, and the second and fourth capacitors are 

3 coupled to receive a second click signal. 

1 11. The onarge pump circuit of claim 10 further comprising: 

2 a fifth capa/itor coupled to the first transistor and a third clock signal; 

3 a sixth capacitor coupled to the second transistor and a fourth clock signal; 

4 a seventh! capacitor coupled to the third transistor and the third clock signal; 

5 and / 
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6 an eighth capacitor coupled to the fourth transistor and the fourth clock signal. 

1 12. A method for receiving an input voltage and providing a/ooosted 

2 output voltage, the method comprising: / 

3 increasing a first voltage at a first capacitor; / 

4 coupling the first capacitor to a second capacitor through ar first transistor; 

5 increasing a second voltage at the second capacitor; and / 

6 coupling the second capacitor to a third capacitor through a second depletion 

7 transistor. / 

1 13. The method of claim 12 further comprising/ 

e 2 increasing a third voltage at the third capacitor; / 

s~ ,5S / 

(3 coupling the third capacitor to a fourth capacito/ through a third depletion 

O I 

HI transistor; / 

y increasing a fourth voltage at the fourth capacitor; and 

@ coupling the fourth capacitor to a fifth cap/citor through a fourth deletion 

. / 

s 7 transistor. / 

ft 14. The method of claim 13 further comprising: 

M increasing a fifth voltage at the fiftti capacitor; 

Q J 

3 coupling the fifth capacitor to a sixth capacitor through a fifth depletion 

4 transistor; / 

5 increasing a sixth voltage at me sixth capacitor; and 

6 coupling the sixth capacitor to a seventh capacitor through a sixth depletion 

7 transistor. / 

1 15. The method o/claim 14 further comprising: 

2 increasing a seventn voltage at the seventh capacitor; 

3 coupling the seventh capacitor to a eighth capacitor through a seventh 

4 depletion transistor; / 

5 increasing aiyeighth voltage at the eighth capacitor; and 

6 coupling thp eighth capacitor to a ninth capacitor througl a eighth depletion 

7 transistor. / 

1 16. Tne method of claim 1 5 further comprising: 

2 increasing a ninth voltage at the ninth capacitor; 
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transistor; 
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coupling the ninth capacitor to a tenth iapacitor through a ninth depletion 
increasing a tenth voltage at the tenth/capacitor; and 

coupling the tenth capacitor to an eleventh capacitor through a tenth depletion 
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17. The method of claim 16 fijihher comprising: 
increasing an eleventh voltage atAhe eleventh capacitor; 
coupling the eleventh capacitor jo a twelfth capacitor through an eleventh 

depletion transistor; 

increasing a twelfth voltage at/the twelfth capacitor; and 
coupling the twelfth capacito/ to a thirteenth capacitor through a twelfth 

depletion transistor. 

18. The method of clairfi 14 wherein the first transistor has a greater 
threshold voltage than the second, third, /ourth, fifth and sixth transistors at a common source 
voltage. 

19. The method ofiblaim 13 further comprising: 
providing a first clock signal to the first and third capacitors; and 
providing a second block signal to the second and the fourth capacitors. 

20. The methoa of claim 19 further comprising: 
coupling a gate arid a drain/source of the first transistor through a fifth 

transistor in response to the firs/ clock signal; 

providing a thiip clock signal to fifth and sixth capacitors coupled to gates of 
the first and third transistors^ 

coupling a gate and a drain/source of the second transistor through a sixth 
transistor in response to th£ second clock signal; 

providing A fourth clock signals to sixth and seventh capacitors coupled to 
gates of the second and fourth transistors; and 

coupling a gate and a drain/source of the third transistor through a seventh 
transistor in response p the first clock signal. 

21. / A charge pump circuit comprising: 
a first stage comprising a first depletion field-effect transistor; 
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a second stage comprising a second depletion fiel/l-effect transistor, the 
second stage being coupled to the first stage; 

a first capacitor coupled to the first stage; and 
a second capacitor coupled to the second stagrf 

22. The charge pump circuit of claim 2yfurther comprising: 
a third stage comprising a third depletion peld-effect transistor, the third stage 

being coupled to the second stage; 

a fourth stage comprising a fourth depletion field-effect transistor, the fourth 
stage being coupled to the third stage; 

a third capacitor coupled to the third' stage; and 
I a fourth capacitor coupled to the fj/urth stage. 

23. The charge pump circui/of claim 22 further comprising: 
a fifth stage comprising a fiftl/depletion field-effect transistor, the fifth stage 

being coupled to the fourth stage; 

a sixth stage comprising ay&ixth depletion field-effect transistor, the sixth stage 
being coupled to the fourth stage; 

a fifth capacitor coupled to the fifth stage; and 

a sixth capacitor coupled to the sixth stage. 

24. The charg^ pump circuit of claim 23 further comprising: 
a seventh stage (Comprising a seventh depletion field-effect transistor, the 

seventh stage being coupled to the sixth stage; 

an eighth stage comprising an eighth depletion field-effect transistor, the 
eighth stage being coupler to the seventh stage; 

a seventy capacitor coupled to the seventh stage; and 

an ei§fith capacitor coupled to the eighth stage. 

25/ The charge pump circuit of claim 24 further comprising: 
\ ninth stage comprising a ninth field-effect transistor, the ninth stage being 
coupled to tj^fe eighth stage; 

a tenth stage comprising a tenth depletion field-effect transistor, the tenth stage 
being cofipled to the ninth stage; 
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6 an eleventh stage comprising an eleventh fifeld-effect transistor, the eleventh 

7 stage being coupled to the tenth stage; / 

8 a ninth capacitor coupled to the ninth stage; 

9 a tenth capacitor coupled to the tenth syage; and 

10 an eleventh capacitor coupled to the e/eventh stage. 

1 26. The charge pump circuit of dlaim 22 wherein the first and third 

2 capacitors are coupled to receive a first clock signAl, and the second and fourth capacitors are 

3 coupled to receive a second clock signal. / 

1 27. The charge pump circuit/of claim 26 further comprising: 

B 2 >-n a fifth capacitor coupled to a gate of the first depletion transistor; 

Q I a sixth capacitor coupled to a jgate of the second depletion transistor; 

jjfj a seventh capacitor coupled to a gate of the third depletion transistor; and 

Mf an eighth capacitor coupler to a gate of the fourth depletion transistor, wherein 

D / 

3? the fifth and seventh capacitors are coupled to receive a third clock signal, and the sixth and 

I 

eighth transistors are coupled to receivera fourth clock signal. 

S4 28. The charge pump circuit of claim 27 further comprising: 

M> / 

j| a fifth transistor coupled across two terminals of the first transistor and to the 

M first capacitor; / 

ry / 

4 a sixth transistor coupled across two terminals of the second transistor and to 

5 the second capacitor; / 

6 a seventh transistor coupled across two terminals of the third transistor and to 

7 the third capacitor; and / 

8 an eighth transistor coupled across two terminals of the fourth transistor and to 

9 the fourth capacitor. / 

1 29. AA integrated circuit comprising: 

2 programmable logic circuitry; and 

3 a charge pump circuit comprising: 

4 / first and second stages coupled together, 

5 / a first capacitor coupled to the first stage, and 

6 /a second capacitor coupled to the second stage, wherein the second 

7 stage comprising a depletion transistor. 
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